Changes in intracellular Ca2+ concentration produced by the alteration of intracellular pH in rat parotid acinar cells.
The effects of intracellular pH (pH(i)) on intracellular Ca2+ concentration ([Ca2+]i) vary in different cells, and mechanisms underlying these effects are still not clear. In the experiments reported here, the effects of changes in pH(i) produced by ammonium chloride and butyric acid were studied in enzymatically dispersed acinar cells of rat parotid glands. The changes in pH(i) and [Ca2+]i were estimated using the fluorescent dyes biscarboxyethyl-5,6-carboxyfluorescein (BCECF) and fura-2, respectively. pH(i) was altered using NH4Cl, butyric acid, or propionic acid while keeping the external pH constant at 7.4. NH4Cl (20 mM) applied for 4-5 min increased pH(i) from 7.18 to 7.79 (a decrease of proton concentration, [H+]i, from 66 to 16 nM) and produced a transient [Ca2+]i increase followed by a small sustained decrease. On the other hand, butyric acid (20 mM) decreased pH(i) from 7.16 to 6.81 (an increase of [H+]i from 69 to 155 nM) and produced a small sustained increase in [Ca2+]i. Washing out the butyric acid 4 min after application induced the recovery of pH(i) from 6.93 to 7.43 (a decrease of [H+]i from 118 to 37 nM) and a further transient increase in [Ca2+]i. The removal of external Ca2+ had little effect on changes in pH(i) produced by NH4Cl or butyric acid, but markedly reduced both the sustained and transient components of [Ca2+]i response. Cyclopiazonic acid (0.3 microM), an inhibitor of Ca2+ pump in intracellular stores, abolished the transient [Ca2+]i increase produced by the application of NH4Cl or withdrawal of butyric acid. These results suggest that a decrease in [H+]i, not the absolute level of [H+]i may release Ca2+ from intracellular stores.